Over 80% of farmers in the developing countries use seeds from the informal seed supply that is of unknown quality status with low physical purity, reduced vigour, and contamination with seed-borne pathogens. A survey involving 114 farmers was conducted in Makueni and Taita counties using a semistructured questionnaire to determine cowpea production practices. Fortyseven cowpea seed samples were collected from farmers, and thirty-four were collected from markets and analysed for physical and physiological quality. e data from the questionnaire were analysed using SPSS package. Majority, over 76% of farmers used farm-saved seeds and intercropped cowpea with cereals (56%). e common storage container was polythene bags (56%), and farmers did not treat the seeds. e seed was below the recommended purity standard of 98%. In Taita, farm-saved and marketsourced seeds met the recommended 75% germination at 82.7% and 76.8%, respectively. Even though the germination standard was met, seeds were of low physical purity and reduced vigour. Farmers should be enlightened on recommended production practices, methods of harvesting, and postharvest handling practices to reduce seed quality loss during storage and maximize production.
Introduction
Cowpea is an annual or biannual grain legume ranked among the topmost important legumes in the world, second in Africa and third in Kenya [1, 2] . It is suitable for sub-Saharan Africa due to its ability to grow in adverse climatic conditions where other legumes cannot flourish well. In Kenya, 85% of its production area is in the arid and semiarid areas of the former Eastern province and the rest is in Nyanza and Central and Western regions [3, 4] .
Cowpea is mainly intercropped with cereals and hence contributes to soil fertility and sustainability in complex cropping systems in drylands through nitrogen fixation. It is adapted to dry and low fertility conditions where it still produces leaves even though not to its optimal ability under such conditions [5] . Two of the varieties released in Kenya at Katumani in earlier years are Machakos 66 (M66) and Katumani 80 (K80) both of which are dual purpose, are drought tolerant, give yield range of 1.3-1.5 t/ha, and are adapted to altitudes above 1,300 m and below 1,300 m, respectively [6] . Low yields are significant attribute of production estimates, particularly in Africa where 240-300 kg/ha are often realized [2] .
Studies by the Ministry of Agriculture, Livestock and Fisheries in Kenya reported a decrease in yield per hectare despite an increase in the land area under cowpea. is could be attributed to, among other factors, low quality in terms of physical, physiological, genetic, and seed health qualities [7, 8] . Cowpea farmers are only willing to buy small amounts of seeds once and recycle them in the subsequent seasons and years. erefore, it is uneconomical for seed companies to distribute small amounts of seeds over long distances in the rural areas, and hence certified seeds do not reach the farmers [6] .
Continuous recycling of seeds leads to loss of quality over time and eventually results in poor grain yields [9] .
Quality of the seeds is determined by the genotype of the parent material, as it determines the response of the plant to abiotic and biotic stresses and ultimately determines the yield potential. Quality of seeds ensures establishment of optimum crop stand which directly affects yields [10] . Seed quality is affected by many aspects in its production such as seed source, production practices and management, cropping system, methods of harvesting, and postharvest handling. erefore, this study was carried out to determine the production practices, postharvest handling, and quality of seeds used by farmers in Makueni and Taita counties in Kenya.
Materials and Methods

Description of the Study Area.
e study was conducted in Wote and Makindu subcounties of Makueni County and in Mwatate subcounty of Taita Taveta County. Wote subcounty lies in lower midland subzone IV (LM4) and receives a bimodal rainfall with the long rains occurring between March and April and the short rains occurring between November and December. It receives rainfall of 800-1200 mm per year with cool temperatures ranging from 20.2°C to 24.6°C. Makindu and Mwatate subcounties lie at lower midland subzone V (LM 5). e areas experience bimodal rainfall patterns with the long rains between March and May and the short rains between November and December. An average annual rainfall of 157-1200 mm is received in these areas while mean temperature varies at 18-25°C [11] .
Determination of Cowpea Seed Production Practices.
A survey involving 114 farmers was conducted using a semistructured questionnaire during the 2016 short rains. Cowpea-growing farmers were purposively sampled, and the questionnaires administered to obtain information on types of seeds, sources of seeds, cowpea varieties grown, number of production seasons per year, area under cowpea, cropping systems, harvesting, and postharvest handling of cowpea seeds. irty-three farmers were interviewed in Wote, 26 in Makindu, and 55 in Mwatate subcounties. From each farmer interviewed, at least 500 g of cowpea seed sample was obtained for physical and physiological quality analysis. irty-four cowpea seed samples were also collected by random sampling in three major markets within the respective areas of study, namely, Mwachabo, Makindu, and Wote markets. e sample size was determined using the following formula:
where n is the size of the sample and N is the population size and assumptions of the formula are 95% confidence interval, P � 0.5, and error limit (e) � 0.1 [12] .
Determination of Physical
Purity. e cowpea seed samples were analyzed for physical purity according to the International Seed Testing Association [13] . Purity test was done on four replicates of 100 g each. Each of the samples was separated into pure seeds, other variety seeds, other crop seeds, weed seeds, discolored/shrivelled seeds, and inert matter on a separating board with the aid of separating knife and magnifying lens. e weight of each fraction was taken, and the percentage of each component was calculated as follows:
(2)
Determination of Germination and Vigour.
Four hundred seeds of each sample were divided into four replicates of 100 seeds each. e seeds were surface sterilized in 2% sodium hypochlorite for four minutes and then washed in distilled water three times. e seeds were planted in sterile humid chambers lined with three layers of moist blotting papers. e seeds were covered with additional two layers of moist blotting paper and incubated at room temperature. Germination was assessed on the 5th, 7th, and 9th day. On the 9th day, data on the number of normal seedlings, abnormal seedlings, infected seedlings, and dead, hard, and mouldy seeds in addition to shoot and root length were taken. e data were used to calculate germination indices which included germination percentage, germination index and germination rate index, and seedling vigour index [13] [14] [15] as follows:
germination (%) � no. of emerged seedlings at the final count total number of seeds planted × 100, germination rate (GR) � (Nx)(DAS) total number of seedlings that emerged at the last count ,
where Nx is the number of seedlings that emerged on day x after planting and DAS is the day after planting. e germination rate index is as follows:
e seedling length was assessed by randomly selecting 10 normal seedlings from each replication, and the root length was measured from the point of attachment to the seed to the root tip, while the shoot length was measured from the point of attachment to the seed to the shoot tip [16] .
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vigor index � germination (%) × seedling length. (5)
Statistical Data Analysis.
e survey data were analysed using SPSS Statistical Software version 20 to determine the percentage frequency of the respondents and the respective production frequencies. e data obtained from purity and physiological quality analysis were subjected to analysis of variance using GENSTAT© statistical package to determine the significant differences between sample means and means separated using Fisher's protected least significant differences (LSD) at P ≤ 5%.
Results
Cowpea Production Practices in Makueni and Taita Taveta
Counties. Up to 76% of farmers in Wote were using uncertified cowpea seeds, which was almost three times of the percentage of farmers using certified seeds. In Makindu, all the respondents were producing cowpea from uncertified seeds, while in Mwatate, a significant number of farmers were producing cowpea from certified seeds (75%) ( Figure 1 ). ere was a significant difference in the number of farmers who were using uncertified farm-saved seeds, and it was highest in Mwatate which was more than twice the use in Wote. Use of uncertified seeds from the market was significantly higher in Wote at 63% ( Figure 2 ).
Percentage of farmers using seeds borrowed or bought from other farmers was significantly higher in Makindu at 17.6% and Mwatate at 5%. A few farmers in Makindu had ever used certified seeds from CBO/NGO. ere was a significant difference in the use of certified seeds from the Agrovet among the three areas whereby Mwatate had the highest percentage of farmers who sourced their seeds from the Agrovet which was more than thrice the farmers from Wote and none of them sourced for seeds from the Agrovet in the Makindu area. Access of seeds from research institutions was significantly higher in difference in farmers from Wote at 66.7% followed by Mwatate at 6.7% ( Figure 2 ).
Recycling of cowpea seeds was a common practice in each of the three areas of study. Across the three regions, the highest mean percentage of farmers were recycling seeds for 2-3 seasons with Wote having the highest followed by Mwatate, and in Makindu, it was twice less those in Wote. e percentage of farmers using seeds for a season was almost equal across the sites at 24%. A few farmers recycled seeds for more than 10 seasons (Table 1) .
Land area under cowpea in Wote and Mwatate was 0.25 acres at 88% and 82%, respectively. In Makindu, most of the respondents (53%) had 2-4 acres of land under cowpea. Only 9% of farmers grew cowpea on more than 4 acres of land in Makindu ( Figure 3 ).
Mixed cropping was significantly different across Wote, Makindu, and Mwatate at 84%, 67%, and 56%, respectively. Preference of monocropping was significantly different in the three sites and had an inverse relationship with the mixed cropping system such that the pure stands were highest in Mwatate followed by Makindu and Wote at 44%, 34%, and 16%, respectively ( Figure 4 ).
During the 2015 short rains, the highest percentage of farmers obtained cowpea yields of 201-500 kg/ha with the highest yields in Wote followed by Makindu. Percentage of farmers in Wote and Makindu who obtained these yields was up to five times compared to those in Mwatate. A considerable percentage of farmers from Mwatate (26.9%) got no harvest during this season followed by Wote (20%) and Makindu (8.8%). It was also noted that across the areas, none of the respondents harvested over 500 kg/ha of cowpea ( Table 2) .
During the 2016 long rains, the highest mean percentage of farmers (20.5%) had a yield range of 201-500 kg/ha followed by those who obtained yields at <10 kg/ha (17.7%).
ere was low yield during the short rains than during long rains. During the 2016 long rains, the highest yield was 201-200 kg/ha in Wote as reported by 20% of farmers and 32.4% in Makindu unlike in Mwatate where most of the farmers (40%) obtained less than 10 kg/ha. Higher maximum yields of over 500 kg/ha were obtained during the long rains in Wote and Mwatate at 12% and 1.8%, respectively ( Table 2) .
Physical hitting was the main method of threshing by farmers in all the three study sites, and the harvested grains were sundried by majority of the farmers at 96%, 97.1%, and 85.7% in Wote, Makindu, and Mwatate, respectively. e main methods of storing cowpea grains were on house racks, in granaries, and in the kitchen (Table 3 ). Across the three areas, most of the farmers were using house racks and granaries as their places of storage. House racks were most popular in Taita (74.5%) followed by Wote (24%) and Makindu (14.7%). Use of granary for storage was most popular in Makindu used by 85.3% of the farmers followed by Wote (76%) and was least used in Taita (23.5%). Storage of harvested cowpea in the kitchen was only employed in Taita by 2% of respondents (Table 3) . Five types of containers were used for storage of cowpea seeds which included nylon sacs, gunny bags, plastic containers, pots, and reed baskets. e most popular storage container was the nylon sacks mostly used in Makindu (91.2%) followed by Wote (64%) and Mwatate (55.8%). e second most used storage container was the plastic containers at 20% and 28.8% in Wote and Mwatate, respectively, and was not being used at all in Makindu. Use of gunny bags was relatively similar in the three areas as they were at 8.8%, 8%, and 3.8% in Makindu, Wote, and Mwatate, respectively. Plastic bags, pots, and reed baskets were not used at all in Makindu as they heavily relied on plastic sacks and gunny bags ( Table 3 ). Methods of seed treatment used varied from place to place which included pirimiphos-methyl (Actellic Super ® ), malathion 2% + permethrin 0.3 w/w (Scanner Super ® ), ash, and others such as paraffin, oil, and smoke. e most popularly used product for seed treatment was the Actellic Super ® whose use was highest in Wote (95%) followed by Makindu and Mwatate at 57.6% and 55.9%, respectively.
e second most used product was ash which was used in Makindu (42.4%) and Mwatate (29.4%). Scanner Super ® was only used in Mwatate (9.1%), while ash was only used in Makindu (42.4%) and Mwatate (29.4%). Other products such as smoking, oil, and paraffin wereused in Wote by only 5% of the respondents (Table 3) .
Effect of Seed Source on the Cowpea Physical Purity.
e mean purity percentage of the farm-saved and market-sourced seeds in the various agroecological zones was at 73.7% and 84.7%, respectively. Purity in the farm-saved seeds was significantly different between Wote (61.6%), which was the least, and the other areas, Mwatate (82.1%) and Makindu (79.3%), which were the highest and not significantly different. e percentage of other crop seeds and other cowpea varieties was similar, whereby Mwatate had the highest which was significantly different from that of the other two areas ( Table 4) .
Percentage of insect-damaged seeds was significantly different across the three areas of study with Wote having the highest percentage (33.6%) followed by Makindu and Mwatate at 15.9% and 6.7%, respectively. e percentage composition of shrivelled seeds and inert matter was not significantly different across the three areas of study. Percentage purity of market-sourced seeds was highest in Makindu and Wote at 91.2% and 90% which was significantly different from that of Mwatate (80.2%). Percentage composition of other variety seeds and other crop seeds was not significantly different across the three areas. Composition of insect-damaged seeds and inert matter was significantly different between Wote, which had the highest percentage at 13.2% and 2.3%, respectively, and the other two areas, whereas the percentage composition of shrivelled seeds was highest in Wote (1.2%) which was significantly different from that of the other two regions ( Table 4 ).
Effect of Seed Source on Cowpea Germination.
e mean germination percentage of farm-saved and market-sourced seeds was at 68% and 76%, respectively. In farm-saved seeds, the highest germination percentage was in Mwatate (86.6%) which was significantly different from the one in Wote (61.1%) and Makindu (61.2%). e germination rate of farmsaved seeds was highest in Mwatate (38.1%) which was significantly different from that of Wote and Makindu. Percentage of normal seedlings was not significantly different among seeds across the three areas. Farm-saved seeds from Mwatate had the highest percentage of abnormal seedlings (52%) and hard seeds (3%) which was significantly different from that of the seeds from the other two areas ( Table 5 ).
Germination percentage of seeds sourced from the market varied across the regions. Seeds from Mwatate had , respectively, and was significantly different from that of the seeds from Mwatate (36%), while hard seed composition was highest in seeds from Wote which was also significantly different with the seeds from the other two areas ( Table 5 ). e percentage of infected seedlings on farm-saved and market-sourced seeds was 14.4% and 10.6%, respectively. In farm-saved seeds, the highest percentage of infected seedlings was in seeds from Mwatate (19%) which was significantly different from that of with the seeds from the International Journal of Agronomy other two areas, both at 12.7%. Percentage composition of mouldy and dead seeds was not significantly different across the three agroecological zones. In market-sourced seeds, the highest composition of infected seeds was on seeds collected from Mwatate and Wote at 12.4% and 13.3%, respectively, which was significantly different with the seeds from Makindu. e mouldy seeds composition varied significantly across the three agroecological zones with Makindu having the highest (25.3%) followed by Wote and Mwatate at 13.8% and 5.6%, respectively, whereas there was no significant difference in the dead seed composition across the three agroecological zones ( Table 6 ).
Effect of Seed Source on Vigour of Cowpea
Seeds. e mean seedling length in farm-saved and market-sourced seeds was 10.7 cm and 9.6 cm, respectively. Seeds from Mwatate and Makindu had the highest and were not significantly different while Wote had the least which was not significantly different with the ones from Makindu. e market-sourced seeds from Mwatate and Wote had the highest and were significantly different from the ones from Makindu. e mean dry weight of seedlings in farm-saved and market-sourced seeds was 13.2 g and 12.8 g, respectively.
In the farm-saved seeds, dry weight of seedlings from Mwatate and Makindu was the highest and significantly different from that of the ones from Wote. In market- Means with different letters are significantly different (p < 0.05) with Fisher's multiple range tests. LSD � least significant difference; CV � coefficient of variance; LM4: lower midland zone IV; LM5: lower midland zone V. 6 International Journal of Agronomy sourced seeds, seedlings from Mwatate and Wote were the highest and significantly different from the seeds from Makindu ( Table 7) . e mean vigour index of farm-saved and marketsourced seeds was at 832 and 734, respectively. e vigour index of farm-saved seeds from Mwatate was the highest and significantly different from that of the seeds from Makindu and Wote which did not vary significantly. is is similar to the market-sourced seeds whereby Mwatate also recorded the highest vigour index and Makindu recorded the least (Table 7 ).
Discussion
Cowpea Seed Production and Postharvest Handling
Practices. A majority of the farmers were using uncertified seeds of farm-saved origin with the dominant cropping system being the intercrop with cereals such as sorghum, maize, and pearl millet. e popularity of uncertified seeds of farm source origin in this study is in concurrence with the findings of Almekinders and Louwaars [17] who reported that in the developing countries, 60-100% of farmers obtain their seeds from the informal seed systems which are farm saved, market sourced, or exchange between farmers. Additionally, Wekundah [18] reported that in Africa, approximately 80% of the farmers use seeds from the informal seed system. Rubyogo et al. [19, 20] also found out that the own farm-saved seeds contribute to the highest proportion of the supply of the seeds in the informal seed system. e preference of uncertified seeds over the certified ones by farmers is because certified seeds are generally expensive and farmers are unwilling to buy them at a cost twice or more than that of the grain price [6, 21] . Contrastingly, McGuire and Sperling [10] reported market as the most common source of seeds used by farmers, sourcing seeds from the informal seed system. e larger proportion of the [22] reported that most of the cowpea farmers grow cowpea in small scale with a farm size of less than 4 ha in Nigeria that revealed that the farmers growing cowpea had a total farm size of 2 ha. Asiwe [23] also found out that the area under cowpea was between 0.25 and 2.0 ha per farmer in a survey among cowpea farmers in South Africa. Similar findings were reported by Kimiti et al. [2] who reported the area under legume in some parts of Makueni County ranged from 1.1 to 1.5 ha. is is also consistent with the earlier findings of Muthamia and Kanampiu [4] and Muli and Saha [3] , who reported that over 85% of the area under cowpea in Kenya is in the Eastern Province and the rest is in the Coast and Western and Central provinces. is is because cowpea production is still at the subsistence level and there is need to improve and minimize the effect of the constraints in its production [23] .
Use of intercropping as the common production system in which cowpea is grown is consistent with the findings of Asiwe [23] which showed that intercropping along with mixed cropping of cowpeas along cereals was popular in South Africa. e use of this cropping system is an effort to avoid crop failure, optimization of available labour, efficient utilization of environmental resources, suppression of weed growth, decreasing of damage by pests, improvement of forage yield, and quality as well as improvement of soil fertility through nitrogen fixing by legumes [24] [25] [26] [27] . However, there are findings that show that cumulative crop yields on the intercropping system are currently on decline due to erratic rains [11] . e short rains were cited as the less suitable cowpea season where a majority of the farmers realized yields of 201-500 kg/ha which was also characterized with a high percentage of farmers not realizing any yields as compared to the long rains. Cowpea produced in the areas of study is mostly dual purpose, but the intensity of use of leaves over the seeds varied from locality to locality. e characteristic low yields of 201-500 kg/ha in this study are in consistent with the findings of Kimiti et al. [2] who reported that the cowpea farming was characterized by low yields of 30-416 kg/ha which is extremely low as compared to the yield potential of 1200-1800 kg/ha. Karanja et al. [28, 29] ascribed these extremely low yields to inadequate farm input, low soil fertility, infestation by parasitic weeds such as Striga, and long dry spells during the season. Furthermore, Saidi et al. [30] observed that increase in cowpea harvesting at the leaf stage led to a decrease in grain yield and hence could result in less number of seeds. Cowpea use as a dual-purpose crop for its leaves and seeds in the areas of study with leaves being more popular is in agreement with the findings of Bubenheim et al. [31] and Kabuye and Ngugi [32] who reported that cowpea is produced due to its versatility in the use of its leaves and seeds. e production of cowpea for its leafy vegetables has markedly increased in the recent past as farmers nowadays prefer growth of drought-tolerant vegetables due to the current prevailing weather conditions in Africa as reported by Saidi et al. [33] . Cowpea leaves have been identified as one of the most important traditional vegetable in sub-Saharan Africa alongside amaranth, night shade, pumpkin leaves, and African spider plant [34] [35] [36] .
ey rank third among the top five leafy vegetables consumed in sub-Saharan Africa in terms of the quantity consumed [34] . Cowpea leaves are more popular than seeds in some areas because they are produced earlier and in large quantities than seeds as well as the protein content being said to be more than 15 times in leaves than in seeds [37] .
Dominance of physical hitting of the cowpea as the common method of threshing in this study is consistent with the findings of Gómez [38] and Taruvinga et al. [39] who reported the threshing method by beating as popular among cowpea farmers. Popularity of nylon sacs, gunny bags, plastic containers, pots, and reed baskets as the storage containers in the areas of study is concurrent with the findings of Kimiywe [40] , who among other postharvest storage containers cited use of storage pots, sacks, woven baskets, and drying methods such as hanging over fireplace, drying by smoking, and solar drying as popularly used containers and methods of drying. Recent studies in Nigeria showed that the traditionally preferred method of storage is use of polyethylene bags but pests have made them to turn to alternatives such as metal drums, Purdue-improved cowpea storage (PICS) bags, and double bags according to Moussa et al. [41] . According to Catholic Relief Services [42] , use of plastic containers for cowpea storage is due to local availability and ability to reuse over the years although it can only store small quantities of seeds. Use of these multilayered plastic bags is reported to have resulted in the decrease in the use of storage insecticides from 40% to 6%. In contrast, not all bags are suitable for seed storage except hermatic bags since some bags such as plastic bags prevent air circulation while tightly woven polypropylene bags do not allow sufficient air circulation even though they are readily available in the market. erefore, the best storage bags are of UVstabilized polypropylene with special weave which allows for air circulation or jute bags [43] . Although these airtight storage techniques are available and suppress damage of cowpea storage pests such as weevils, the farmers persist in the use of low-quality storage bags [44] . Popular seed treatment was the use of compounds containing pirimiphos-methyl and malathion 2% + permethrin 0.3 w/w as active ingredients and others such as ash, paraffin, oil, and smoke.
is is in agreement with the findings of Apuuli and Villet [45] , who reported that ash is effective in control of damage of cowpea seeds in storage through restricting the movement of beetles among the seeds, hampering the oviposition, and interfering the immature stages of the storage pests through abrasion. Even though most farmers could have suggested that they use the mentioned insecticide, in actual sense, most of the farmers using farm-saved seeds are resource poor and so may be mostly using ash. Moreover, protection of storage seeds has become harder nowadays due to decreasing active pesticide-active ingredient and increasing pesticide resistance [46] .
Effect of Cowpea Seed Source on Analytical Purity.
e percentage pure seed composition of farm-saved and market-sourced seeds was at 73.7% and 84.7%, and therefore, both were below the recommended quality as they did not meet the minimum pure seed composition of 98% as recommended by ISTA. is finding is in agreement with ICARDA [47] , who also found out that some of the samples (5%) collected from wheat farmers did not meet the minimum recommended rate in Ethiopia. Varietal purity of farm-saved seeds is reported to be compromised due to the storage practices used by the farmers in Ghana [48] . Additionally, no significant difference was reported in analytical purity analysis of farm-saved wheat seeds from different regions in Ethiopia [49] . e reduced percentage purity of the seed samples below the recommended rate could also be attributed to poor seed production practices such as failure to rogue out other varieties as well as lessthan-optimum harvesting practices, shelling techniques, and storage conditions [50] .
Insect-damaged seeds were the second highest composition with farm-saved seeds having a higher percentage which was more than twice the market-sourced and was above the recommended limit by ISTA [13] .
is is in consistent with the earlier findings that showed that insect damage remains a major constraint in cowpea production in Africa and in other cowpea-growing areas [51] [52] [53] [54] . Biemond et al. [55] also reported that a high level of damage of cowpea seeds by weevil, which is the major storage pest, was evident among farmers who used traditional storage methods such as polyethylene bags which was the popular storage method in the areas of study. erefore, there is a positive correlation between the method of storage and the level of seed damage by insects.
Other variety component percentage was the third highest component with one region having a composition as high as 4.1% which was more than the minimum recommended rate by ISTA [13] . is was similar to reports by Hasan [56] who found out that farm-saved wheat seeds had relatively high levels of other crop seed contamination and therefore low pure seed component. e Ministry of Agriculture Livestock and Fisheries [7, 57] reported that it is not possible to completely remove all foreign seeds due to the high cost of sorting and selection. However, Bishaw et al. [58] reported that farmers do use local selection, treatment, cleaning, and storage to maintain the quality status of their farm-saved seeds. Additionally, seed storage heavily affects the plant quality [59] .
Effect of Seed Source on Cowpea Germination.
Farm-saved and market-sourced seeds from one of the agroecological zones achieved the minimum germination percentage of 75% and were significantly different from the other ones. Different agroecological zones experience different rainfall amount, temperature, and humidity [11] . Sales et al. [44] reported that the conditions in which the mother plant has been grown heavily influence the seed germination. Additionally, Matikiti et al. [60] reported that factors such as poor storage could result in attacks by bruchids and fungi causing the seeds not to germinate. Misangu et al. [61] also observed that seeds with higher incidence of damage by bruchids resulted in lower germination compared to disinfested seeds.
Abnormal seedlings and infected seeds are direct indicators of seeds heavily infected by seed-borne pathogens [62] . e higher percentage of these two aspects in farmsaved seeds varying among the different agroecological zones is similar to the findings of Icashahayo [47] who reported varying levels of pathogens in bean seeds obtained from different agroecological zones in Zimbambwe. Farmers tend to retain and recycle seeds for several seasons, hence leading to buildup of seed-borne pathogen inoculum which negatively affects seeds causing rampant cases of abnormalities in seedlings and postemergency mortality in seeds [16, 63] .
A comparison of the performance of farm-saved and market-sourced seeds showed that there was no significant difference in normal and abnormal seedlings and mouldy and hard seeds while a significant difference was in infected seedlings with farm-saved seeds having the highest level of infection and dead seeds. e germination percentage and germination rate were not significantly different in the seeds from the two sources. Similarly, farm-saved and marketsourced seeds were not significantly different in germination which concurs with the report by Walker and Tripp [64] who reported no significant difference in germination of farmsaved cowpea and sorghum in Ghana and Zambia and those obtained from other sources which are informal.
Effect of Cowpea Seed Source on Seedling Vigour.
e seedling vigour index using dry weight showed that there was a significant difference in the seedling vigour index of seed samples from the three different areas. e seedling vigour index of farm-saved seed samples was significantly different from that of the ones which were market sourced and had a higher seedling vigour index. is is in agreement with results by Bishaw et al. [58] who also reported similar findings while working on wheat from different areas in Ethiopia.
Conclusions and Recommendations
Despite the economic importance of cowpea crop, many farmers still use seeds from the informal seed systems and mainly the farm-saved seeds. ese seeds are characterised by low purity, germination percentage, and seedling vigour. Storage pests are also a major challenge evidenced by the high composition of insect-damaged seeds and the low percentage of respondents applying seed treatment before storage. Farmers are still employing suboptimal postharvest handling practices such as storage containers, storage places, and seed treatment which negatively affect most aspects of seed quality. Farmers should therefore be strongly advised on the importance of replenishing their seed stock every often. ey should also be trained on proper harvesting and postharvesting practices which also have considerable effect on seed quality in order to ensure optimum cowpea yield.
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